A Gram-negative, orange-colony-forming, aerobic and non-flagellated bacterium, designated strain SM1202
The genus Polaribacter in the family Flavobacteriaceae was proposed by Gosink et al. (1998) for three psychrophilic gas-vacuolate bacteria isolated from polar sea ice and water. At the same time, Flectobacillus glomeratus was proposed to be reclassified in the genus Polaribacter. At the time of writing, the genus Polaribacter comprised ten species: Polaribacter filamentus (type species; Gosink et al., 1998) , P. irgensii (Gosink et al., 1998) , P. franzmannii (Gosink et al., 1998) , P. glomeratus (McGuire et al., 1987; Gosink et al., 1998) , P. butkevichii (Nedashkovskaya et al., 2005) , P. dokdonensis (Yoon et al., 2006) , P. gangjinensis (Lee et al., 2011) , P. reichenbachii (Nedashkovskaya et al., 2013) , P. porphyrae (Fukui et al., 2013) and P. sejongensis (Kim et al., 2013) . All of them originate from polar or temperate marine environments. In a study of culturable bacteria in Arctic marine sediment from Svalbard, an orange-colony-forming Polaribacter-like bacterial strain, designated SM1202 T , was isolated. In the present study, the isolate was further characterized in a polyphasic study and is proposed to represent a novel Arctic species in the genus Polaribacter.
The Arctic marine sediment sample was collected using a grab from Kongsfjorden, Svalbard (78 u 54.3329 N 12 u 17.5779 E), at a water depth of 40.3 m in July 2011 during the Eighth Chinese National Arctic Yellow River Station Scientific Expedition (summer). Strain SM1202 T was isolated from the sediment sample by using the dilutionplating method on TYS agar [0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 1.5 % agar in artificial seawater] at 15 u C. It was routinely cultivated on TYS agar or in TYS broth (0.5 % tryptone, 0.1 % yeast extract in artificial seawater) at 20 u C and preserved at 280 u C in TYS broth supplemented with 20 % glycerol. Artificial seawater was prepared with Sigma sea salts (3 %).
Genomic DNA of strain SM1202
T was extracted using a bacterial genomic DNA isolation kit (BioTeke). The 16S rRNA gene sequence of the strain was amplified by PCR from genomic DNA preparations using the primers 27F (59-AGAGTTTGATCTTGGCTCAG-39) and 1492R (59-TACGGCTACCTTGTTACGACTT-39) (Lane, 1991) . PCR products were cloned into the pMD18-T vector (TaKaRa) and sequenced using an automated DNA (Altschul et al., 1997) . Pairwise sequence similarities were obtained through the EzTaxon-e server (Kim et al., 2012) . Sequence alignments and phylogenetic analysis were performed using MEGA version 5 (Tamura et al., 2011) . Phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods and Kimura's two-parameter model (Kimura, 1980) . Topologies of the phylogenetic trees were evaluated by bootstrap analyses with 1000 replicates (Felsenstein, 1985) .
The nearly full-length 16S rRNA gene sequence of strain SM1202 T (1481 bp) was obtained. Strain SM1202 T was found to have the highest 16S rRNA gene sequence similarity with the type strain of P. dokdonensis (94.2 %) and 92.7-93.9 % sequence similarity to the type strains of other recognized Polaribacter species (P. reichenbachii, 93.9 %; P. irgensii, 93.8 %; P. butkevichii, 93.7 %; P. sejongensis, 93.6 %; P. glomeratus, 93.5 %; P. franzmannii, 93.4 %; P. filamentus, 93.1 %; P. porphyrae, 92.8 %; P. gangjinensis, 92.7 %). The strains also shared relatively high 16S rRNA gene sequence similarity (91.6-93.7 %) with members of the genus Tenacibaculum, the nearest neighbour of the genus Polaribacter, but low similarity (,91.2 %) with known species of other genera of the family Flavobacteriaceae. In the neighbourjoining, maximum-likelihood and maximum-parsimony trees ( Fig. 1 and Figs S1 and S2, available in the online Supplementary Material) based on 16S rRNA gene sequences, strain SM1202
T clustered with members of the genus Polaribacter and formed a distinct phylogenetic branch at the periphery of the cluster. Cellular fatty acid methyl esters were obtained by saponification and methylation of cellular fatty acids following the instructions of the Sherlock Microbial Identification System (MIDI). They were further separated by GC (Hewlett Packard 6890) and identified using the Sherlock Microbial Identification System software (version 4.5, TSBA40 4.10 database). For cellular fatty acid analysis, strain SM1202 T was cultivated in TYS broth at 20 u C for 3 days (exponential growth phase). Quinones were extracted as described by Komagata & Suzuki (1987) and identified by LC-MS (Agilent 6320 Ion Trap LC-MS system). Polar lipids were extracted as described by Komagata & Suzuki (1987) and analysed using two-dimensional TLC with ethanolic molybdophosphoric acid (10 %, w/v) (total lipids), ninhydrin (aminolipids) and Zinzadze reagent (phospholipids) as spray reagents (Collins & Jones, 1980) . The genomic DNA G+C content was determined by the thermal denaturation method (Marmur & Doty, 1962 ) with a Beckman DU800 spectrophotometer. Genomic DNA for the analysis was extracted using the method of Marmur (1961) .
The major fatty acids of strain SM1202 T (¢5 %) were iso-C 15 : 0 (24.0 %), iso-C 15 : 0 3-OH (17.6 %), iso-C 13 : 0 (12.8 %), C 15 : 0 (8.0 %), iso-C 15 : 1 G (7.7 %), iso-C 17 : 0 3-OH (5.8 %) and C 15 : 1 v6c (5.0 %), with minor components being summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; 4.8 %), iso-C 17 : 1 v9c (2.6 %), anteiso-C 15 : 0 (2.0 %) and C 15 : 0 3-OH (1.8 %) (.1 %) (Table 1) . iso-C 15 : 0 , iso-C 15 : 0 3-OH and C 15 : 1 v6c were also predominant in type strains of known species of the genus Polaribacter (Yoon et al., 2006; Lee et al., 2011; Fukui et al., 2013; Kim et al., 2013) . The major respiratory quinone detected in strain SM1202
T was menaquinone 6 (MK-6), which is typical for members of the family Flavobacteriaceae (Bernardet et al., 2002) . Major polar lipids of strain SM1202
T were phosphatidylethanolamine, one unidentified lipid, two unidentified aminophospholipids and one unidentified aminolipid (Fig. S3) . Phosphatidylethanolamine, an unidentified lipid and an unidentified aminolipid have been found to be prevalent in other members of the genus Polaribacter (Nedashkovskaya et al., 2013; Fukui et al., 2013; Kim et al., 2013) . The DNA G+C content of strain SM1202
T was 36.4 mol%, a relatively high value compared with those reported for other members of the genus Polaribacter (Fukui et al., 2013; Kim et al., 2013) .
Growth at 4 and 10-45 u C (at 5 u C intervals) and at pH 5.0-9.0 [at 0.5 pH unit intervals, buffered with 50 mM MES (pH 5.0-6.0), 50 mM MOPS (pH 6.5-7.0), 50 mM Tris (pH 7.5-8.5) or 50 mM CHES (pH 9.0)] was examined in TYS broth. Growth under different NaCl concentrations (0, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9 %, w/v) was examined in modified TYS broth where the artificial seawater was replaced with distilled water containing 0.5 % MgCl 2 , 0.2 % MgSO 4 , 0.05 % CaCl 2 , 0.1 % KCl, 0.0001 % FeSO 4 and appropriate amounts of NaCl. Growth under anaerobic conditions was examined in TYS broth supplemented with potassium nitrate (0.1 %, w/v), cysteine hydrochloride (0.05 %, w/v) and sodium sulfide (0.05 %, w/v) in Hungate tubes. Cellular morphology was observed by transmission electron microscopy (JEM-100CX II) using cells cultivated in TYS broth at 20 u C for 3 days. Gram-staining was done as described by Murray et al. (1994) . Gliding motility was investigated using the hanging drop technique (Bernardet et al., 2002) . Oxidase activity was detected using Merck oxidase test strips and catalase activity was assessed by bubble production in 3 % (v/v) H 2 O 2 solution. Spectroscopic examination of ethanolic cellular extracts was performed as described by Gosink et al. (1998) using a UV/ Vis-550 spectrophotometer (Jasco). Detection of flexirubin-type pigments was carried out by the KOH test as described by Bernardet et al. (2002) . Hydrolysis of agar, casein, gelatin, starch and Tweens 20, 40, 60 and 80 was tested according to the methods described by Smibert & Krieg (1994) . DNA hydrolysis was assessed on DNase agar (Oxoid). Susceptibility to various antimicrobial agents was examined using the disc-diffusion method on TYS agar. Additional enzyme activities and biochemical properties were tested using API ZYM and API 20NE strips (bioMérieux) and GN2 MicroPlates ( 
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Cells of strain SM1202
T were Gram-negative, non-flagellated rods (Fig. S4) . They did not exhibit gliding motility or grow under anaerobic conditions. The absorption spectrum of the ethanolic extract of cells of strain SM1202 T showed peaks at 417 and 452 nm with a shoulder at 475 nm, indicating that strain SM1202
T produces carotenoids (Fig. S5 ). Other morphological, physiological and biochemical characteristics are presented in the species description. Strain SM1202
T differed from closely related species of the genus Polaribacter in a variety of phenotypic features, such as temperature range for growth, nitrate reduction, gliding motility, hydrolysis of various substrates, assimilation of carbohydrates and genomic DNA G+C content, as shown in Table 2 . On the basis of the phylogenetic, chemotaxonomic and phenotypic analyses in this study, strain SM1202
T is considered to represent a novel species of the genus Polaribacter, for which the name Polaribacter huanghezhanensis sp. nov. is proposed. An emended description of the genus Polaribacter is also presented. Gosink et al. 1998 emend. Fukui et al. 2013 emend. Kim et al. 2013 The description is as given by Gosink et al. (1998) and emended by Fukui et al. (2013) and Kim et al. (2013) , with the following further amendments. Major lipids in some species include phosphatidylethanolamine, two unidentified aminophospholipids, one unidentified lipid and one unidentified aminolipid. The DNA G+C content is 28.6-36.4 mol%.
Emended description of the genus Polaribacter
Description of Polaribacter huanghezhanensis sp. nov.
Polaribacter huanghezhanensis (hu.ang.he.zhan.en9sis. N.L. masc. adj. huanghezhanensis of or belonging to Huánghé Zhàn, the Yellow River Station, the first Chinese Arctic station).
Cells are Gram-negative, aerobic, non-flagellated and nongliding rods, 0.8-4 mm long and 0.3-0.5 mm wide. Gas vesicles are not observed. Colonies incubated on TYS agar at 20 u C for 5-7 days are orange, glistening, circular (0.5-1.2 mm in diameter) and convex with smooth surfaces. Oxidase-and catalase-positive and does not produce flexirubin-type pigments. Growth occurs at 4-35 u C (optimum at 20 u C), with 1-5 % (w/v) NaCl (optimum in 2 %) and at pH 5.5-8.5 (optimum at pH 7.0). Hydrolyses casein, starch and Tween 20 but not agar, DNA, gelatin or Tweens 40, 60 or 80. In API 20NE tests, positive for acid production from glucose, b-galactosidase and assimilation of D-glucose, arabinose, mannose, mannitol, N-acetylglucosamine, maltose and gluconate, but negative for nitrate reduction, indole production, arginine dihydrolase, hydrolysis of aesculin and gelatin, urease and assimilation of caprate, adipate, malate, citrate and phenylacetate. Using API ZYM strips, activities of alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, N-acetylb-glucosaminidase and a-mannosidase are detected, while activities of lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase and b-fucosidase are not detected. Using GN2 MicroPlates, oxidizes a-cyclodextrin, dextrin, glycogen, L-fucose, myo-inositol, lactose, trehalose, acetic acid, citric acid, propionic acid, D-saccharic acid, a-ketoglutaric acid, a-ketovaleric acid, bromosuccinic acid, L-glutamic acid, glycyl L-aspartic acid, glycyl L-glutamic acid, L-ornithine, L-proline, DL-carnitine, inosine and glucose 1-phosphate. Susceptible to (per disc) ampicillin (10 mg), carbenicillin (100 U), cephalexin (30 mg), chloramphenicol (30 mg), novobiocin (5 mg), penicillin G (10 U) and tetracycline (30 mg) but resistant to kanamycin (30 mg), neomycin (30 mg), gentamicin (10 mg) and polymyxin B (300 U). The major fatty acids (.5 %) are iso-C 15 : 0 , iso-C 15 : 0 3-OH, iso-C 13 : 0 , C 15 : 0 , iso-C 15 : 1 G, iso-C 17 : 0 3-OH and C 15 : 1 v6c. Major polar lipids include phosphatidylethanolamine, one unidentified lipid, two unidentified aminophospholipids and one unidentified aminolipid. The major respiratory quinone is MK-6.
The type strain is SM1202 T (5CCTCC AB 2013148 T 5KCTC 32516 T ), which was isolated from marine sediment of Kongsfjorden, Svalbard. The genomic DNA G+C content of the type strain is 36.4 mol%. 
